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Z r%£&mfbtl& 0 
[0 12 7] 

7iV3 7- K 7x77-h^ ^ta^^t^ K&W^fk 
[0 12 8] 
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&mW}*mfb*L%>o ttz, 7Fmaffiffim*fr#>mm.t lt^, *wym, 

[0 12 9] 
[0 13 0] 

^fi*^f>HttLT(i, o- t e r t-zrrfr&M&WL, m 

- t e r t -7^;^t#m> p - t e r t -f^)^M^W., W m 

[0 13 1] 

^^^OZ|i7;^-;K t e r t - 7f ^7^n-;^j;^37;i/3-;^ 
[0 13 2] 

£ Q i frfrz y * y -;^^(±7fcm*o^icem^ L < fiRStm 1 ~ 

[0 13 3] 
[0 13 4] 
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#12 0 0 3-0 9 2 6 2 1 

I 

, JMfcl&Kte, A K A g> In, Tu Cu, Au, Mo, W, P t , Pd. 
[0 13 5] 

£Tjh« 5 4: Zmm-f2> z\ HZ£t) ^ LJfr?- 9 O^Jl 4 M^EM fc#jk& 5 

[0 13 6] 

SFSLOil 0 0ppm&T, J: $ t < 12 1 0 p pmJTF, $e>»$t< 
RSftfcv*^ 0. lppmfi«-e**LJir, f«i3, NMH2. 
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[0 13 7] 

"ww 2 a otww 4 © * ^ A *a 

[0 13 8] 
[0 13 9] 

[0 14 0] 

*.MTl 3 a, 13 b, 13 c) fc*fl6LT. JMHlK^i If - v-Xtf 
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#H 2 0 0 3-0 9 2 6 2 1 ^-*J I 61/ 

[0 14 1] 
[0 14 2] 

[0 14 3] 

-v^tciij^fd-rt^-ci^o Strife 7 >r )\s*~Wk<DW¥ci$, m. 

M%'*?-->y*j&timm%i><D-t)miL<, tit, ±m (&§®f 2&t*) o 

[0 14 4] 

Strife?* ^H&K^Sfta&ftftfc iTIi, &%A*qmi>*n^i><Di) s 

^^wtu^o lt&, mk.it, u-r^ymt^tm, ^ 

[0 14 5] 
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10 14 6] 

<OH*l **v}»t**?-7 <74A,fi- mt ***** Z> t 

[0 14 7] 

3 13a^l3c^J:^:,iti ±I«^ 7 - 

3 c fc, f^iM 1 3 a ~ 1 3 c ^^©HtoWtB** J: ? 

KB*3*LTV»* 0 iS!2l« (i2t(i2l) OtiEL^O* 

awe* 0 , M«l 2 ©-SifcttHJfii- 8 >WB*ctttcSifcS*L 

[0 14 8] 

ft*, lWBIiBI^LTv>*v^ MW2*3BjfcLfc*, -€-0±{cs i 02* 
^Al 2 0 3 l^t'«#i^H^«^ o fit, 

[0 14 9] 

a - h & ft ^Oft^ K J: 9 SFJI fc * £ t § £ 0 
[0 15 0] 
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#112 0 0 3-0 9 2 6 2 1 

I 

[0 15 1] 

2 tc^ Lfc «fc 9 fc* h 7 >f y5Ro»SJl 2^f7^ 4 t *2v^r 

[0 15 2] 

Shrill £*L& 0 
[0 15 3] 

^hn-^i-sm&tti »«»2Sa p |Jfe®l4^Bi(EX*i«EE«:^t* 
itL^OM^SIUji&l 2*^-e*J5fc$tLTV»& 0 ttft4tf^8ttlM«2tC 

Tfi2~3 ovrnmum* 

[0 15 4] 

# & £ ^-e » , t fz * * jhb k *> o T*jfe w k ^-e § 4 
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#S 2 0 0 3 - 0 9 2 6 2 1 i? ; 64/ 

[0 15 5] 

[0 15 6] 

^ w (rgb) <o=m&o5£3tm**5&!&i'zztiz±io7fr*7-m^ 

. fi-fef^fc^^ iadl^^fi & Km H-fe ^^-^-f^^-^J;^ 
[0 15 7] 

ttfX%& 0 tit, ^mE Lf?(7)^it:l^^ K-^> h 

o 

[0 15 8] 

[a 
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[0 15 9] 

1 ] 

TIEsS (5 6) tim5-rn*7-bt7r>l 2. 5g (53. 6mm 
o O ^ Tffi5£ (5 7) -ea$*L&2, 3-^nn-5, 6-^vT/-l 
» 4~^>V^V (DDQ) 13. 4g (59mmol) Y )V 

0 0ml tc^?L, 1 3 0t:^T6^F B miS^-^/io 

-ettffiL7tm> ty^tv^vr^y^izxvmmu TfB^: (5 8) 

[0 16 0] 
[ft 6 6] 




(56) 



[0 16 1] 
[ft6 7] 



NC 




NC CN 
[0 16 2] 
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Br 



[0 16 3] 

#fe*L*5-rn*T-1t^!7^l/>4. 3g (18. 5mmol) fc, 
TfS5£(5 9) T^Sftai, 3-^7x-M^/7 5>5. Og (18. 5 
mmol) fcfc, Iff i^Tt4^x> 10 0ml {:^IL, 120U:T2 

Oml (18. 5 mmol) Sr*Dx.T 1 4 5 TCKT 1 l$IHEJS£3*;fco £<bK, 
*ft7K**3niA, 1 1 0*CKT3 OfrEJ&Zitfco ftt>tLteffluSuto&l,?A? 
D-7h^7^i:J:f)igU Tffi^: (6 0) ■p*S*i43-7D*-7, 1 2 

[0 16 4] 
Mk6 9] 




(59) 



[0 16 5] 
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[it 7 0] 



Br 




[0 16 6] 

#t>^3--/n^-7, 12-v7i-M>V*7W7>t>3. 
4g (7. Ommol) , Tlfl^; (6 1) 4 - \£ — ;V"7i— ;l/#n z/ 

SKI. 6g (1 0. Ommo 1) , MTf7^h'J7ii;i/7t7>7^;A 
9v»7A(Pd (pph 3 ) 4) 0. 2 5g£. iifl^tf;ViV15ml 

^m^- b V * AtK^ 8 m 1 =£r*nx.> 9 0 V 2 4 l$ra&J&$-£fc 0 
^o.-7-;i/T34tHL^m. *7&?u~? f^57-f J: OHu (7) t?^ 
£tt&3- (4 -7, 12-y7x^^>v'7;vt7>f 

>3. 1 g*fv>ffe<oi^ttt:#^o #^tifc3- (4-if-;V7^-;i/) 
-7, 12-y7x-;M>7*7W7>t>*i, TOPHUS (NMR 

ife) . ftftmmjwfrism (irs) , (ms© £jbv>-c 

[0 16 7] 
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[0 16 8] 

3- -7, 12-y'7xiM>y7W7> 

x>2g£. 7^*;H^^Jt ItO^V^^-t^t'f K (BPO) 
20mgi^ 7f7tKn77> (THF) 15ml K&JBU M^#H^T 

^)\'\Z.ft^X^m<K>mttML*Zmft<>T, 3- (4-^7x-;i/) -7, 
1 2-y7i-M>y*7;^7^f>^t/7-#fii:t^ fcf^;i/#'; 1 
. 7 3 g *Wfc 0 # "b fttz fcf-;Utf? i; 7-^fl¥*&^?lli 4 9, 0 0 0t^ 

[0 16 9] 
[0 17 0] 

MrgV£ LTOI TOM;«j££*lfc^|£J:lC, TIS^: (6 2) ~ (6 4) X 

(PEDOT/PSS) Sr-frtfitofrjftt, ^e^a-hftjciO 
1 1 O^Kr 5^IWH^»S»bTiW5 0 0AO*-;i/f^itMt 
fco *-/HftSUS_ttc % ±K«SfcW»*ffiift*fcfciWU note 
T5^I^iLtUil 0 0 0 A0H3fei^ML^ 0 £*>K. 
±K> m^BXmtLX<DL i FS (flip 6 A) s SOUftlifcttOAlI 



tBfI# 2004-3037179 



#M 2003-092621 



^-v: 69/ 



(Hii2 5ooA) *ze>MT~mm&mLTmum*j&mu mmmmomzm 

[0171] 
[it 7 2] 




(62) 



[0 17 2] 
Ut7 3] 

SQ 3 H 




(63) 



J q 



[0 17 3] 
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Kb 7 4] 




(64) 



r 

[0 17 4] 



#^ttfc^EL^tci5V^T{±, 3- (4-lf-;i/7x-;i/) -7, 12- 
s> -7 ^ — ;v ^ y y 7 ;v ^- ^ ^ t- > £ ^ y ^ - t ~$ & tf ^ ;v # 1; - \z & jfc f- 

&*&3&?frW<btL, ^(DWmhmtl 0mA/cm2^«^|IHS&Btic0. 8 
c d/A-e$)ofco £ 1 0mA/cm2co^«»!LlEi(|lc J: ^^^ffo 

tztzz^ mw^ttoii^ mriwiD) t± 1 8 omm 

[0 17 5] 

[H«J2] 

*-^tltt*x b 1 tt<^Tie^ (6 5) ~?mzfc&tfv \£-)v% 

fr'^s-fr (pvk) mmm\^nhKtz\£-)v^v^~ (3- u-e- 

;v-7^c-;v) -7, 1 2-y7x^;^>>/7;vt7>f>'$: ; e/v-fttt 
[0 17 6] 
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Ut7 5] 




(65) 



[0 17 7] 

tmm^LxmmELm^ffmLtzo nh^itzm^ELm^K^x^ 3- 

(4 - \i*~)V7 zu=.)V) -7, 1 Z-y^x^M^y^H^Vf^/t^yv 
mA/cm2^mMIES!l^F^l. 0cd/AT^of; 0 10mA/cm2 

[0 17 8] 

mt&mi tmW.l~LX 3 - (4-tf-;V7x-;V) -7, 12-y7x-M 

Tffi5£ (6 6) ti$Wff7 7x-W^>^ tf^;V^U-7-'t" 
[0 17 9] 
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: 72/ 



Mb 7 6] 




(66) 



[0 18 0] 

cm2<7)^m»fLlEtftBf 13 2. 1 c d/A^ofeo ^, 1 OmA/cm^O^f 

[0 18 1] 

[*|JS«4] 

±155$ (6 5) *e3E3*L*#y m^ffrSitefl^ £ LT 

OTIB^: (6 7) T^fr&^^vTV'-rt't £^;Wfc7 0 : 3 OTr^l^K 
L-n ri/>K*©2. 01l%F;H>miSU: o TfB:& (6 8 

) -e^£*t;?>* o i;- l- (4-e-/i/7x-^) -2, 2- (3, 7, i2-h 

[0 18 2] 
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lit 7 7] 



N N 




[0 18 3] 
[ft 7 8] 




(67) 



(68) 



[0 1 8 4] 

-1- (4-15=^7*^) -2, 2- (3, 7, 12-fy 7 x^M>>/ 

10mA/cm2©£**ue»l*K3. 0 c d/AT*ofc„ * fc, 10mA/ 
cm2o3em«e»iJ=J: »***U***rofcfc«, 5 0 0B*m 

[0 18 5] 

-tK* (7) "«$*L*3- (4-*=* 7* = ;!/) _ 7> ^.^^ 
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«>*S7A,*?>TZ,0. 53g^ ±ffi^ (5 4) TiBtS *L*N- 
(BPO) lOmgfc, S:ff7t:KD77> (TFF) 6. 7mL^»U 

a*#H*cT, 7ot:teT4 8i*wfia»u m*rj&**^ 0 m*t«, &k 

-7, 12-v7x^M>V7J^7>f> (3 0mol%) fcN-VT 
^;V7j;w^/~;U (7 0mo 1%) t T-JMfcfc-*-* 0 
. 6 gWft. *&*ifclf-*3#n«-ol|W^ tt l 2, 0 0 0T* 

[0 18 6] 

*3#ij7-©7H5>f v«is tc s * t « <b ti, *<Dwm±m 

t±l 0mA/ / cm2o^m»fL|gi!;B#^2. 5cd/At^o/; 0 10mA 
/ c m2o^«%C»(z <£ 0 JWfrttlftfcfiro ft: t £ ffKfmii 3 5 0 0# 

[0 18 7] 

[HWJ6] 

»M5 fci«J:Ulf-^a ) j?ij7-o2. 0ff% h;i/x>^^iSL 
> $*>K, M Kwo h i; Itf F7 7x-;l/7^y*i>^e-;v,f i; v- 

[0 18 8] 

fcH»KLT**ELfeF*fMLfe. l^ti^fiE L*?fc*v»Tli, If- 
;^^ijY-^ 7 ;^5>f>iMO f f>97x-;V7^yx>{;^ nf 
fe«#jWfc*L, -C-omctt^Ntl 0mA/cm2«)5g««n»|»K:2. 5 c d 
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[0 18 9] 

[Jt»j i ] 

nMMllZ&lfZ 1- (4-tf^;i/7x^;V) -4, 9-y7i^K>y*7 

(pvk) im^inztmn. mmmitmuKLx, #»ELt? 

1. 6cd/A^o/; 0 1 OmA/cm2^Mi(:j: 

[0 19 0] 

mmmi tmmzLx, p e dot/p s s mt^^ i Toxt 

^3t*Hi-*7r*^^F-c*s4?y [2- (6-y7/-6-^;K7fn 
*v) -1, 4-7*-U> (CN-PPP, MMsmfrHkl 0, 0 0 0) O 

ZLXV.Cam (IH6 0A) , XO'MI&WWIfcLrOAIJi (Hip 2, 5 0 
OA) *£©»«M»LT©IMW*j&jftu MVHon^ttihtrm 

[0 19 1] 

W&ftfc#«EL*^fcfcv*TWU 1 0 m A/ c m2<?)glii||,t; J; 

[0 19 2] 

[Jt*SW3] 

C N - P P P OB^i:» LT 3 Jt*%©«*T^ f77xz W ^ > * 
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[0 19 3] 

nbtifcGUELm^&^Tlilf&mbtimbtitz^ i 0mA/cm2© 

zEm.mmW)i%<ommhmi o . 1 c d /a*it^ o /io 

[0 19 4] 

&±MW LtzM. ^ > *S&9! <7)^ra E L ffXtf|f« E L r-f * ^ V 4 \z X tilt 
[Ell] 

E L 3H=-«>fiFJi Sr^-M^CBf ® H-C* * o 

[0 2] 

i-^«s 2 -mum micowMm) > 3-#«wr 4-b?®b (M2<o% 
lELt^ io-^^7f>^ n-iis, 1 2 —wmsmmto. 13 
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(2) 
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